Abstract. Let {Ax, A2,.-■ ,A,) s A be a set of points in E". Let E(A) be the set of points in E" such that X["k=\pAk =s 1 (where pAk denotes the Euclidean distance between/; and Ak), and call this set the unit lemniscate with focal set A. It is shown that if the vertices of a regular tetrahedron lie at the distance S G (0, 1) from the origin, then they are the foci of a unit lemniscate contained in the open unit ball of Erdös and Hwang [2] tried to extend this result to E" as follows: Let [Ax, A2,... ,AV) = A be a set of points in E". Let E(A) be the set of points in E" such that W"k=xpAk «£ 1 (where pAk denotes the Euclidean distance betweenp and Ak), and call this set the unit lemniscate with focal set A. (In E2 = the complex plane, this reduces to E(f), where A is the set of roots of f(z).) Can one such lemniscate properly contain another?
E3. The aim of this paper is to solve this problem by exploring certain geometric properties of the unit lemniscate with focal set which consists of vertices of a regular tetrahedron.
We shall establish the following: In each line, the upper sign is applicable if and only if p lies on the upper hemisphere.
Assume that the standard meridian is located on the plane 6 -0. Then, by the symmetry of the focal set {Ax, A2, A3, A4} = A, we need only consider the surface bounded by 0° and 60° EAST on S2. If we write ïè{\ -r2 2{Ï8rcos6 X= \ + S2 ±-and p = -r-, then d2 = X-2p,
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The quantity d\ = 1 + 82 ■+■ 28-JT-r2 is independent of 6. It follows that 8 vi \ 8 ;
YeF{p) = Ye"
This is positive if 0 < 6 < ir/3.
We have shown that on each horizontal circle on the unit sphere S2, the restriction of F to the circle has a minimum on each of the three meridians 6 = 0, 2w/3, 4w/3 and a maximum on each of the three meridians 6 = n/3, it, 5tt/3. In other words, the restriction assumes its minimum on the great semicircles that are the radial projections of the three nonhorizontal edges of the tetrahedron, and it assumes its maximum on the great semicircles that are the radial projections of the bisectors through (0,0,1) of the corresponding three faces of the tetrahedron. Considerations of symmetry now make it clear that F assumes its minimum on S2 at the radial projections of the four vertices of the tetrahedron, and its maximum at the radial projections of the centroids of the four faces.
We have shown that the minimum value <¡> (8) Finally, we are deeply indebted to the referee for his valuable criticisms and unusually detailed suggestions which led to the final form and generality in which the result is presented here.
